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1) General remarks
All air-or moisture-sensitive reactions were carried out in dried glassware (>100 °C) under an atmosphere of nitrogen or argon. Dried solvents were distilled before use: THF was distilled from Na/benzophenone. The products were purified by flash chromatography on silica gel columns (Macherey-Nagel 60, 0.063-0.2 mm). Mixtures of ethyl acetate and petroleum ether were generally used as eluents. Analytical TLC was performed on precoated silica gel plates (Sigma-Aldrich). Visualization was accomplished with UV-light or KMnO 4 solution. 1 H and 13 C NMR spectra were recorded with a Bruker AC-400 [400 MHz ( 1 H) and 100 MHz ( 13 C)] spectrometer in CDCl 3 . Chemical shifts are reported in ppm relative to TMS, and CHCl 3 was used as the internal standard. Optical rotations were measured on a PerkinElmer Model 341 in a tempered (20 ± 0.1 °C) 1 dm cuvette. The light source was a Na-vapor lamp ( = 589 nm). HRMS were recorded with a MAT 95Q from Finnigan. GC spectra were recorded either with a Shimadzu (GC-2010, autoinjector AOC-20i, FID-detector) or with a Varian (CP3380, autoinjection, FID-detector).
2) Experimental data
Monosubstituted cis-butene diol derivatives 1'a-f were prepared following previously reported procedures. [ 
1][2][3][4][5]
(Z)-Diethyl-(4-hydroxybut-2-en-1-yl) phosphate (1'g)
To a solution of 0.21 mL (225 mg, 2.45 mmol) cis-butene diol (96%) in 2.5 mL abs. dichloromethane were added 0.40 mL (391 mg, 4.94 mmol) pyridine and 30.7 mg (0.249 mmol) 4-dimethylaminopyridine (99%) and the reaction mixture was cooled to 0°C. To this solution, 0.37 mL (444 mg, 2.50 mmol) diethyl chlorophosphate (97%) were added dropwise and the reaction was allowed to warm to room temperature overnight. For workup, water was added and the layers were separated. The aqueous phase was extracted three times with dichloromethane and the combined organic layers were dried over Na 2 SO 4 . After purification by column chromatography (silica gel, PE:EA 50:50, 40:60) 440 mg (1.96 mmol, 80%) product 1'g were obtained. Compounds 2c-g were prepared via Ru-catalyzed allylic alkylations. The spectroscopical data were in accordance with previously reported data. [7] [8]
5-[(Triethylsilyl)oxy]pent-3-yn-2-ol (3)
To a solution of 4.26 g (25.0 mmol) TES-protected propargylic alcohol in 100 mL abs. THF were added 19.5 mL (31.2 mmol) n-butyllithium (1.6 M in hexanes) dropwise at 78°C. The reaction mixture was stirred for 15 min at the indicated temperature before 3.5 mL (2.73 g, 62.0 mmol) acetaldehyde were added slowly. The reaction was stirred for one hour at 78°C and hydrolyzed with sat. NH 4 Cl solution at this temperature. The solution was allowed to warm to room temperature and was diluted with EA. The layers were separated and the aqueous phase was extracted three times with EA. The combined organic layers were dried over Na 2 SO 4 and the crude product was purified by column chromatography (silica gel, PE:EA 
(S,Z)-5-[(Triethylsilyl)oxy)pent-3-en-2-yl benzoate [(S)-5b]
496 mg (2.29 mmol) (S)-4 were dissolved in 9.0 mL abs. dichloromethane and 0.46 mL (453 mg, 5.73 mmol) pyridine and 28.0 mg (0.227 mmol) 4-dimethylaminopyridine (99%) were added. The reaction mixture was cooled to 0°C before a solution of 691 mg (2.75 mmol) benzoic anhydride (90%) in 2.5 mL abs. dichloromethane was added dropwise. The reaction was allowed to warm to room temperature overnight and was hydrolyzed with water and 342 μL (346 mg, 5.66 mmol) ethanolamine. The layers were separated and the aqueous phase was extracted three times with dichloromethane . The combined organic layers were washed with brine and dried over Na 2 SO 4 . The crude product was purified by column chromatography (silica gel, PE:EA 90:10, 80:20, 50:50) to give 370 mg (1.15 mmol, 50%) of product (S)-5b. (t, C-2), 6.7 (q, C-1), 19.6 (t, C-10), 20.6 (q, C-7), 25.5 (t, C-11), 30.9 (t, C-9), 59.2 (t, C-3), 62.3 (t, C-12), 68.1 (d, C-6), 95.9 (d, C-8), 132.0 (d, C-5), 132.3 (d, C-4). minor diastereomer: = 4.8 (t, C-2), 6.7 (q, C-1), 20.1 (t, C-10), 21.6 (q, C-7), 25.5 (t, C-11), 31.0 (t, C-9), 58.9 (t, C-3), 63.0 (t, C-12), 66. 365 mg (1.41 mmol) (R)-5a were dissolved in 15 mL MeOH and 15.0 mg (77.3 μmol) ptoluenesulfonic acid monohydrate (98%) were added at rt. After one hour, sat. NaHCO 3 solution was added and the layers were separated. The aqueous phase was extracted three times with dichloromethane and the combined organic layers were dried over Na 2 SO 4 . The corresponding crude alcohol was dissolved in 7.5 mL abs. dichloromethane and was reacted with 0.31 mL (307 mg, 3.88 mmol) pyridine, 19.0 mg (0.156 mmol) 4-dimethylaminopyridine (99%) and 0.28 mL (336 mg, 1.89 mmol) diethyl chlorophosphate (97%) at 0°C. The reaction S7 mixture was allowed to warm to room temperature overnight and was hydrolyzed with water. The layers were separated and the aqueous phase was extracted three times with dichloromethane . The combined organic layers were dried over Na 2 SO 4 . After purification by column chromatography (silica gel, PE:EA 80:20, 50:50) 341 mg (1.22 mmol, 87% over two steps) product (R)-6a were obtained. 
(S,Z)-5-[(Diethoxyphosphoryl)oxy]pent-3-en-2-yl acetate [(S)-6a]
A solution of 429 mg (1.66 mmol) (S)-5a in 8 mL MeOH was reacted with 16.1 mg (82.9 μmol) p-toluenesulfonic acid monohydrate (98%) for one hour at rt. Sat. NaHCO 3 solution was added and the layers were separated. The aqueous phase was extracted three times with dichloromethane and the combined organic layers were dried over Na 2 SO 4 . The crude alcohol was dissolved in 8 mL abs. dichloromethane and 0.34 mL (333 mg, 4.21 mmol) pyridine, 20.5 mg (166 μmol) 4-dimethylaminopyridine (99%) and 0.30 mL (360 mg, 2.02 mmol) diethyl chlorophosphate (97%) were added at 0°C. The reaction was allowed to warm to room temperature and was hydrolyzed with water. The layers were separated and the aqueous phase was extracted three times with dichloromethane . The combined organic layers were dried over Na 2 SO 4 . Purification by column chromato graphy (silica gel, PE:EA 80:20, 50:50) gave 309 mg (1.10 mmol, 66% over two steps) product (S)-6a. 
S11
Compound 2g was prepared either via Ru-catalyzed allylic alkylation or following previously reported procedures starting from 2c. [7] tert-Butyl 1-(2,2,2-trifluoroacetyl)-1,2,3,6-tetrahydropyridine-2-carboxylate (8c)
179 mg (0.602 mmol) of alcohol 2g were dissolved in 13 mL abs. THF and added dropwise to a solution of 254 mg (0.959 mmol) triphenylphosphine (99%) and 196 μL (204 mg, 0.958 mmol) di-iso-propyl azodicarboxylate (95%) in 33 mL abs. THF at 0°C. The reaction was allowed to warm to room temperature overnight. The solvent was evaporated and the crude product was purified by column chromatography (silica gel, PE:EE 90:10). 148 mg (0.530 mmol, 88%) of the desired product were obtained as a mixture of rotamers (ratio 55:45).
Colourless oil. 
tert-Butyl (6R,Z)-6-hydroxy-2-(2,2,2-trifluoroacetamido)hept-4-enoate (8'a)
To a solution of 76 mg (0.215 mmol) (R)-7a in 1.5 mL abs. MeOH was added a solution of 192 mg (2.16 mmol) magnesium methylate (97%) in 1.0 mL abs. MeOH at rt. The reaction was stirred for one hour before 1 M KHSO 4 solution and EA were added. The layers were separated and the aqueous phase was extracted three times with EA. The combined organic phases were dried over Na 2 SO 4 . After purification by column chromatography (silica gel, PE:EA 80:20) 66.6 mg (0.214 mmol, 99%) product 8'a were isolated as a mixture of diastereomers (ratio 7:3).
Colourless oil. (6S)-6-methyl-1-(2,2,2-trifluoroacetyl)-1,2,3,6 -tetrahydropyridine-2-carboxylate (8a)
tert-Butyl
A solution of 322 mg (1.03 mmol) 8'a were dissolved in 30 mL abs. THF and added to a solution of 438 mg (1.65 mmol) triphenylphosphine (99%) and 333 μL (341 mg, 1.60 mmol) diiso-propyl azodicarboxylate (95%) in 70 mL abs. THF at 0°C. The reaction was allowed to warm to room temperature overnight. The solvent was evaporated and the crude product was purified by column chromatography (silica gel, PE:EA 90:10) to give 242 mg (0.825 mmol, 80%) product 8a as a mixture of diastereomers (ratio 7:3).
